Introduction
The design of sustainable ways of living must be accelerated. The intersection of the economy and design is a site of attention for scholars attentive to Anthropocene 1 conditions including (but not limited to) climate change, biodiversity loss, and other global challenges. Design theorists 2 have recently described the urgency of acknowledging and addressing the fact that environmental problems arise from political economies that systemically prioritize profit-seeking options-planned obsolescence or fossil fuel intensive production processes, for example-over more sustainable options. Heterodox economists have charted how markets currently depend on fossil-fuel driven economic growth 3 and how the results of these extractive and polluting modes of development have deteriorated Earth systems to such an extent that establishment economist Lord Nicholas Stern famously described climate change as "the greatest and widest-ranging market failure ever seen." 4 While climate change is already causing irreparable environmental damages and injustices, the current trajectory of Hothouse Earth 5 presents humankind with a clear and present danger to "health, livelihoods, food security, water supply, human security." 6 The science is well-defined: "collective human action is required to steer the Earth system away from a potential threshold and stabilize it in a habitable interglacial-like state." 7 The IPCC recommends "upscaling and acceleration of far-reaching, multi-level and cross sectoral climate mitigation and by both incremental and transformational adaptation." 8 And yet despite these alarming reports from the scientific community, fossil fuel extraction continues unabated, and carbon emissions continue to rise. Renewable energy is adding additional power to the grids to satisfy growing energy demands in the context of ever-increasing carbon emissions. 9 Meanwhile, wealth inequality is increasing in the United Kingdom, the United States and other nations committed to the most extreme forms of capitalism. 10 The need for a theory of economics to reflect Anthropocene challenges is urgent-to enable a dramatic drop in carbon emissions, attend to myriad other environmental concerns, and address the increasing polarization of wealth with accompanying problems of social justice.
Design has a role to play in enabling economic transitions for sustainability. Heterodox economists and economic justice campaigners have recently started describing the economy as a design problem and looking for design approaches for potential solutions. 11 Designers can help-but their capacity to facilitate changes that affect complex social and environmental problems depends on more profound engagement with both ecological theory and heterodox economics. This article provides a foundation for this engagement by describing heterodox ecological, feminist, and Marxist economic theory as a basis for the design of sustainable transitions. These economic movements are the result of struggles in academic, policy, and activist spaces that represent profound challenges to neoclassical and neoliberal economics. The content I present here is informed by my participation in the "Economic Theory of the Anthropocene: Towards Heterodox Understandings of Sustainable Economies" workshop hosted by CUSP (Centre for the Understanding of Sustainable Prosperity) at University of Surrey (July 3-4th, 2018). CUSP Director Professor Tim Jackson, former Economics Commissioner at the UK Sustainable Development Commission and author of bestseller Prosperity without Growth, introduced the event with the goal of "building an economics fit for purpose." 12 I presented research in progress titled "Mapping the Political Economy of Design" that describes design as a practice poised to make critical contributions to the social change agenda of heterodox economics. At the end of this article, I describe how modeling, mapping, framing, and other transition facilitating design practices can support the re direction of economic processes. This potential is contingent on designers having an understanding of economic theory fit for the challenges of the Anthropocene, and this article is a contribution toward that end. Understanding the relationship between economic value and social values is central to an understanding of how practices, behaviors, and values supporting sustainable ways of living can be generated by design. The starting point for the design and development of new economies must be humanity's long-term goals-which are now threatened by outdated orthodox economic ideas, institutions, and structures.
Economic Value and Social Values in Design and Beyond
The nexus of economics and design has increasingly become a focus of attention in design theory. This theoretical work is long overdue. Design historian John Heskett describes "a deep schism of mutual incomprehension" between design and economics. 13 A recent study found that social design in the UK is mired by weakness in this area. "While design researchers have skills in user observation and other fields that are important here, they have less strengths in the understanding of the macro-environments (e.g. policy, economics) that shape practice and research." 14 Heskett's posthumous Design and the Creation of Value examines "design from the standpoint of economic theory; [and] economic theory from the perspective of design." 15 In the book's introduction, Clive Dilnot describes the importance of addressing the lack of understanding between design and economics, noting that "until this schism is in some way crossed … then adequately solving the puzzle and problem of value-and ultimately the project of creating either an adequate design or an adequate economics-remains at best difficult and perhaps impossible." 16 The book serves to open "design to economics and economic thought, but in the same process to begin to open (even in small ways) economics to the critiques and perspectives, intellectual as well as practical, that design offer [s] ." 17 It explores how design responds to what economic structures consider valuable, how notions of value directs the ways institutions are organized and managed, and how knowledge is generated based on "the structure of an institution and the kinds of knowledge it permits, tolerates or encourages." 18 This analysis of how value influences knowledge production and the production of values by design is of central importance in theories of change on issues of sustainability. Throughout the book, Heskett describes how the values that are reproduced by design are influenced by what is valued by the economy. 19 While other design researchers have explored value creation by design, 20 this focus on the relationship between value and values in design is noteworthy.
The intersection of economic value and social values becomes manifest with design practices. Designers make new ways of living-with new artifacts, communication, services, spaces, and systems-according to the priorities of the design industry as it seeks profitable activities. New circumstances created by design proceed to nurture certain types of values. This cycle of cultural production powerfully creates new ways of living with particular sets of social relationships along with their environmental consequences (Figures 1 and 2 ). The conditions of the Anthropocene mean that designers must be able to identify the social, political, and environmental repercussions of their work-and take responsibility for them. Heskett argues persuasively "Design must be judged in terms of the benefit it brings to life in all its dimensions. To deny the significance of values in this broader sense is to deny design any role in defining viable solutions to human existential problems, effectively condemning it to a supporting role in pursuit of narrowly defined economic aims measured in profit, in other words, relegating design to a technocratic role of putting into effect the ideas of others without a regard for the consequences. Attempting to create the future material and information structure As the economy comes to dominate ever increasing parts of human existence, cultural workers contribute creative, cognitive, and affective labor that supports "new subjectivities, new socialities, and new kinds of politics" 26 -whether or not they are aware of the political work they do. The autonomist attention to subjectivity and the focus on work as distributed in society and as reproducing social relations through the social factory is a major contribution to social theory. 27 The social factory concept suggests that social values are influenced by social practices (such as design) which are driven by economics priorities (in the design industry and elsewhere). In cultural studies, the debate around value has often focused on policy in the creative industries and "the articulation and measurement of 'economic value' at the expense of other forms of value-cultural, social, aesthetic." 28 Communication theorist Eleonora Belfiore describes how certain groups of people have the ability to bestow cultural value: "the process of value allocation, and consequently that of resource distribution, is not a neutral one, but rather the site of tensions, struggles for power, and the scene of a complex politics of representation, identity, taste, and class." 29 Value has a different meaning in cultural studies than in economic theory-but the political economy is also relevant in cultural spaces. The political economy of cultural production often determines who has cultural resources and cultural capital to create cultural content legitimizing and reproducing their value system. And cultural theorists have demonstrated the ways cultural activity that offers value for one group can at the same time be an instrument of symbolic violence 30 for another group through processes of "social subjugation, public humiliation, disempowerment, marginalization, and stigmatization." 31 In autonomist terms, the social factory reproduces the values of those with greater access to capital.
Anthropologists describe the economy not only as structures but also as an imaginary that powerfully produces particular ways of living where values serve to guide the ways we "organize our lives, feelings, and desires. The colonizing of values by value-also known as economism 36 (defined as the expansion of the logic of market to ever-increasing spheres of life)-is a threat to all values that are antithetical to primacy of profit. Economism diminishes the value of the social and the ecological domains-the orders that create the context of human existence. These domains are increasingly subject to governance by market mechanisms, and it is increasingly apparent that the logic of the market has been tremendously socially and ecologically corrosive. According to ecological economics, to avoid the current trajectory of climate catastrophe, current conceptions of value in economics must be decentered to reassert the primacy of social and environmental values. Meanwhile, the history of economic thought has a variety of theories of value other than the one that the current economic system employs. Where neoclassical economists rely on a theory of value based on utility and Marxist economists use a theory based on work, ecological economists often base their theories on the embodied energy in commodities 37 -the energy that has been used to make a product or service-as a way of establishing value. The current economic system functions to facilitate profit making. This privileging of profit for those with capital over all other values has serious consequences-as described in detail in The Stern Review. 38 The critique of the extractive dynamics of capitalism is growing even in places with established institutional power such as the Institute for Innovation and Public Purpose at University College London (UCL). Mariana Mazzucato, UCL Professor of the Economics of Innovation and Public Value and author of The Value of Everything: Making and Taking in the Global Economy, interrogates notions of value and the processes through which economic value is created. She argues that the current economic system rewards value-extraction more highly than value creation 39 -in essence, those who exploit workers and the environment are more highly rewarded than those who do socially and environmentally beneficial work. While Mazzucato 40 aims to reform capitalism and others aim to replace it, all heterodox economists argue that the economy can be redesigned to encourage different priorities. This is a significant political challenge considering the most immediate interests of those currently holding economic, financial, and political power, exacerbated by extreme polarizations of wealth. Again, climate change makes this work an urgent imperative.
Regrettably, Heskett's text is narrow in scope of its engagement with different types of economic theory and almost entirely neglects of the problems of power in society and the environmental contexts which enable economic processes. Even while reviewing the father of neoliberalism Friedrich A. Hayek's economic thought, Heskett is either unaware or unconcerned about the undemocratic, authoritarian, and socio-ecologically corrosive tendencies of neoliberal modes of governance. 41 A sharper critique of neoliberal economics can be found in Guy Julier's Design Economies, which describes its key characteristics with examples in everyday life and in design. 42 Neoliberalism permeates design economies. It directs designers to participate in developing new work enabling new types of activities, supporting certain types of social relations that, in turn, encourage particular types of subjectivities. 43 The ideas Hayek endorsed have become structures and practices embedded into culture at all levels. Over the past four decades, neoliberal policies based on these theories have eroded democratic structures and transformed society. As a mode of governance characterized by the elevation of market-based principles to norms 44 that organize social relations at all levels, neoliberal governments roll back responsibilities of the state, while simultaneously rolling out other types of state functions, creating an "explosion of 'market conforming' regulatory incursion" 45 and huge bureaucracies. As market mechanisms and metrics come to regulate ever more aspects of human existence, "neoliberalism must become an ideological machine embedded deeply into life to produce the submission and self-constraints its punitive success demands." 46 Designers facilitate these changes with new products, spaces, and communications that create new ways of living driven by those economic priorities and governmentalities. 47 Despite these theoretical blind spots, 48 Heskett's Design and the Creation of Value provokes a much-needed reflection on the priorities of the economic system and their direction of the design industry. The combination of Heskett's inquiry on value with Dilnot's radical provocations raises vital questions.
"Is economics the study of the economy (as economists like to insist, the study of the only possible form the economy can successfully take?) or is economics as a field really only engaged in modeling (and justifying) the fact that this is a capitalist economy? The question is difficult, and particularly from an operational The figures display economic value-with its orientation towards the creation of profit-as influencing which social values are reproduced by design. As design theorists respond to interdisciplinary work demonstrating how the current economic system prioritizes particular sets of values, the various ways that design economies function to reproduce these values become apparent. Design strategies can be used to model and map design economies to identify leverage points and spaces for intervention. Communication design, service design, transition design, systemsoriented design, and design activism are all practices well placed to both reveal these dynamics and to make new design resources, services, tools, and so on that can help to disrupt, shift, and potentially transform economies on various scales. In his essay "The Political Economy of Design in a Hotter Time," sustainability theorist David Orr argues that "all design exists in a larger framework of political economy by which costs and benefits are distributed within society and across generations." 52 Economic structures encourage certain types of values, practices, design outcomes, and ways of living with social and environmental consequences. For this reason, sustainability is a problem that "is not in the particular techniques of design, which have become very sophisticated, but in the haphazard structures-economic, political, social-in which design occurs, which slows the effort to take ecological design to the necessary scale. The rules of the system permit change only at the margins, which is to say only slight adjustments in the coefficients of change but none at the level of social structures and system design…. To really improve the human prospect the precepts of ecological design must inform politics, governance, law, and economics." 53
Economic structures limit or enable sustainable and socially responsive design. Where designers can help to "design social systems that work for, not against, natural processes" 54 this work is dependent not only on design practice informed by ecological knowledge but on the economic priorities of the system that determines what is designed. 55 Orr is a pioneer of sustainable education who coined the concept of ecological literacy in 1992. 56 Sustainability theorists and educators have developed the notion of ecological literacy as a way of knowing that addresses and responds to the long-standing dismissal of environmental concerns in knowledge systems. 57 It implies a radical transformation of education across disciplines and is especially important in the fields involved with the development of sustainability transitions-including all design disciplines. Orr's work has often emphasized the importance of design in sustainable transitions. With this new essay, Orr stresses the role of the political economy: "the practice of ecological design must be applied to the larger systems of politics, law, and economics." 58 These sustainable transitions are dependent on ecologically literate practitioners-designers, economists, and policymakers who have the ecological knowledge necessary to enable informed decision-making on issues that have environmental consequences. 
Alternative Economic Theory and Models
The Heterodox economics responds to these problems. Ecological economists, feminist economists, and Marxist economists-who focus on exploited environments, women, and workers-have provided some of the strongest theoretical models for understanding the current system, especially on issues of power and privilege. They argue that current economic system structures systemically de-prioritize the interests of the environment, women, and other groups of people. The economy has been constructed based on political philosophy that was prevalent when industrial capitalism was developed, and the ideas that have circulated in corridors of power ever since. Structures reinforcing political power and privilege have been designed into economic systems and are now propelling cascading social and environmental crises on multiple scales. Clearly capitalism was not "designed"-it is rather an emergent system created by the activities of millions of people and the institutions that direct their activities. 63 Heterodox economists argue that the ideas and system structures in neoclassical and neoliberal economics consistently dismiss environmental concerns and the interests of women, people of color, and all those who have historically been denied equitable access to capital. Orthodox economics has generated neoliberal modes of governance, power inequalities, rentierism, and extractivism which has created unequal, insecure and unsustainable societies. 64 Climate change is one of the many negative socio-ecological consequences of an economic system that must be radically redesigned to become fit for purpose. 
Ecological Economics
Ecological economists describe the environmentally destructive ways that current economic systems are organized and outline alternative policies, structures, and practices. Conventional neoclassical economics sees the environment as a source of resources, and is, according the ecological economists, based on a denial of biophysical reality. Ecological economists break with the reductive characterizations of the environment by neoclassical, neoliberal, and environmental economics and theorize the environment as the context of human existence-rather than merely an ensemble of economic "resources" or "externalities" to be factored into economic modeling (as is the case in environmental economics). Where mainstream macroeconomics treats the economy as an isolated system, ecological economics describes the relationships between the economic, the social, and the environmental as embedded. 65 The concept of an embedded economy was first posited by Karl Polanyi (1886-1964) in The Great Transformation (1944) . This nested order is not reflected by orthodox economic theory.
Economies based on this denial of the biophysical and ecological context are both unstable and unsustainable-a fact that we are currently coming to terms with. This instability is illustrated by the upside-down triangle model in Figure  3 (drawn after a model first published by Vandana Shiva 66 ). The nested relationship between the three spheres-economic, social, and ecological-is displayed in Figures 4 and 5. These diagrams display the economic system as embedded within and dependent on the social and the ecological systems. While it is true that the social and the ecological systems are both impacted by the economic system, the social order will continue to exist (in some form) as long as humankind does not become extinct-and the environment will exist with or without the social or the economic orders. Clearly the environment is the context in which all other systems functions-despite the fact that it is routinely dismissed as a source of value in theory and practice in mainstream economics. Ecological economics describes the economy as "material, as governed by the law of entropy and driven by work." 67 Economist Nicholas Georgescu-Roegen's (1906-1994) work on entropy and thermodynamics in economic processes demonstrates how natural resources are degraded by economic activity. This work is foundational to ecological economics and was used by Gael Giraud, Chief Economist of the French Development Agency, in a slide displaying the Earth's biosphere and the economic system as a thermodynamic model at the CUSP symposium (see Figure 6 ). Early ecological economist and former senior economist at the World Bank Herman Daly (1938-) studied under Georgescu-Roegen. Daly later developed the concept of the steady state economy (Figure 7 ) with two guiding principles: 1) the economy must not use natural resources faster than they can be replenished by the planet, and 2) the economy must not deposit wastes faster than they can be absorbed. 68 Ecological economics is now a diverse field with a variety of viewpoints, including positions that see steady-state economics as "an attempt to squeeze neoclassical economics into a biophysical and ethical corset. As a result, many fundamental flaws and criticisms of neoclassical economics remain." 69 The common ground is a commitment to address the ecologically devastating consequences of current economics processes. As such, ecological economics is a basis for societal responses to climate change and other environmental threats on a scale that can make a difference.
The contemporary degrowth movement is the radical embodiment of Georgescu-Roegen's intellectual legacy. The degrowth position holds that growth is a structural imperative of the current economic system to the detriment of the ecological context on which we depend; that growth is no longer desirable; and that growth has always been based on exploitation. 70 Evidence suggests that decoupling resource throughput from economic growth is not happening on scale 71 and is unlikely to happen under the current model of development. 72 Economic growth creates an intensification of the pace of life-competition, pressure, anxiety-while increasing debt and increasing commodification in ways that do not reduce poverty and inequity but instead constantly produces them in multidimensional ways. 73 Due to the extreme stress placed on Earth systems by environmental factors such as climate change, economic degrowth will happen whether we like it or not. The opportunity to make the economy "slower by design, not disaster" 74 is potentially still possible, but this will not always be the case. Giorgos Kallis succinctly describes the particular vision developed by the degrowth community:
"To be clear: degrowth is not negative growth. The role of degrowth is not to make GDP growth negative. There is a name for that: 'recession,' or, when prolonged, 'depression.' In economic terms, degrowth refers to a trajectory where the 'throughput' (energy, materials, and waste flows) of an economy decreases, while welfare or well-being improves…. The difference is subtle, but crucial: I do not claim the economy or GDP should shrink. I argue that it will inevitably do so if throughput declines. This is a diagnosis, not a prognosis. GDP is a bad measure of welfare. It counts costs as benefits (building a prison or cleaning a contaminated river increases GDP) and does not estimate unpaid work or unpaid damages (if you clean your own house, GDP stays the same; if you pay a cleaner to do it, it increases). But whatever it measures, this correlates strongly with environmental damage…. Degrowth is when social and environmental conditions improve, and GDP inevitably declines as a result." 75
Degrowth is a project of social transformation that proposes a leaner economy, diverse economic forms (many outside the money economy), surpluses expended in leisure, and an emphasis on conviviality and a caring society. 76 It will be brought into being through a plethora of projects and strategies. Design theorists Idil Gaziulusoy and Eeva Houtbeckers have explored how design can contribute to the degrowth agenda with theories, practical tools, and spaces for speculation-while degrowth can help designers with its radical imaginaries, which "diverge from 'business-as-usual' proposals." 77 Degrowth reconceptualizes growth with a shift from reductive quantitative metrics to qualitative wellbeing in ways that can be a rich source of inspiration for design.
Feminist Economics
Feminist economists theorize wealth creation as a collective endeavor in which women's participation is historically and currently undervalued. Feminist economics focuses on how economic structures enable and reproduce patriarchy by privileging the interests of men over those of women. One of the primary sites of attention is the labor that is traditionally performed by women, which is often uncompensated or poorly paid within capitalism. In A Postcapitalist Politics, J. K. Gibson-Graham describe community economies as enlarged fields of economic processes "marshaling the many ways that social wealth is produced, transacted, and distributed other than those traditionally associated with capitalism." 78 The Iceberg Model used in Gibson-Graham's text (created by the Community Economies Collective) 79 and in subsequent feminist economic literature (Figure 8 80 ) depicts a diverse economy framework where non-market activities-including the unpaid and underpaid labor that buttress capitalist economics-are made explicit. This often feminized labor is a foundation for wealth creation, but one that is often taken for granted and uncompensated within conventional economics. The entire economy is dependent on this labor and yet capitalist economic structures-with their focus on profit-making labor-systematically undervalue this work, resulting in structural and gendered inequalities and injustices. The iceberg model dislocates the hegemony of capitalist assumptions by emphasizing economic diversity. 81 This work demonstrates how economic structures and policies negatively impact women and others in the informal economy, and also the environment. "The policies of austerity are revealed as being possible only by relying on hidden work and the value that this creates in terms of the needs of society. The powerful implication of Gibson-Graham's alternative 'iceberg' representation of economies is that the market economy is 'kept afloat' by many other forms of economy: black market, emotional work, slave labor, care, childbirth, photosynthesis, volunteerism, and gifts." 82
Anthropologist and design theorist Arturo Escobar describes Gibson-Graham's analysis as deconstructing "the modern centrism of most social theory … to reconstruct our understanding of the social." 83 Gibson-Graham explains how this theory helps to decenter capitalism, saying "capitalism becomes just one particular set of economic relations situated in a vast sea of economic activity." 84 The diverse economies model displays a range of economic activity uncompensated in capitalism in ways that reveal spaces for potential design interventions. An example of how this work is put into practice is in Bianca Elzenbaumer's design-led civic participation and feminist economic research in the creation of community economies toolkits for Alpine Community Economies Lab (ACElab). Intersectional feminist economics highlights not only inequitable wages, but also the impoverished material circumstances experienced by women due to the systemic undervaluing of their work, and the ways these injustices are multiplied for people who face additional or other discriminations.
Marxist Economics
Marxist economic theory present dynamic alternatives to the static mass in the Iceberg Model. Illustrations of Marxist economic theory emphasize the flow of capital, power, resources, waste, and other currents through the economy. Design theorist Bianca Elzenbaumer's work on precarity in the design industry references Marxist economist David Harvey's work on the domains through which capital revolves in search of profit. Following Harvey, Elzenbaumer's dynamic model Capital Evolves (Figure 9 ) illustrates "7 distinctive but inter-related 'activity spheres' through which capital revolves in search of profit," 85 because "capital is a process, not a thing." 86 The model depicts the movement of capital through the capitalist political economy as relational and dynamic. In Elzenbaumer's model, the seven spheres in Harvey's model-including education, health care, culture, and information-are currently "being commodified in order to fuel processes of accumulation, even if this very often means precarizing people's lives and enhancing the divide between those with and those without money." 87 In a similar vein, Marxist ecological economist Elke Pirgmaier describes capital as "value in motion." 88 Her model The Circuit of Capital and its Dominant Tendencies (Figure 10 ) displays the flow of capital between a sphere of production and a sphere of consumption producing nine dominant systemic tendencies: overproduction, technological dynamism, appropriation, commodification, overconsumption, acceleration, alienation, concentration, and financialization. 89 Both models present capitalism as a dynamic system where capital moves across domains in processes of resource extraction, labor, and capital accumulation. Both models emphasize economic dynamics as a means of revealing the ways power flows in society. The Marxist political economy gives us a language to describe the economic processes that we recognize as exploitation and the conflict that emerges 90 from these systemic processes. 12 ) represent "a social foundation of well-being that no one should fall below and an ecological ceiling of planetary pressure that we should not go beyond. Between the two lies a safe and just space for all." 92 Raworth outlines strategies for redesigning economic processes and structures to create distributed and regenerative economies. Here again, ecologically engaged design knowledge is foundational. With ecological principles, the economy can be organized to work with its ecological context (rather than against it) through distributive and regenerative processes.
"An economy that is distributive by design is one whose dynamics tend to disperse and circulate value as it is created, rather than concentrating it in ever-fewer hands. An economy that is regenerative by design is one in which people become full participants in regenerating Earth's life-giving cycles so that we thrive within planetary boundaries." 93
Raworth's ecologically embedded economy calls for the design and development of economic policies that prioritize values other than the accumulation of profit 94 -values aligned with ecological principles. 95 Building on the doughnut metaphor, the Embedded Economy (Figure 13 ) diagram is a dynamic model which "nests the economy within society and within the living world, while recognizing the diverse ways in which it can meet people's needs and wants." 96 This diagram makes the social and ecological context explicit; divides the economy into four domains (market, household, state, and commons); and depicts dynamics between the various spheres and domains. This focus of attention on 1) the economy as socially and ecologically embedded, and 2) the economy as comprised of three other domains beyond what we call "the market" is a vision of ecologically engaged, Anthropocene economics. The donut is a playful and accessible image that has helped move eco-social economics beyond the margins-while also suggesting a definitive break with capitalist economic priorities and structures.
Imaging Economic Thought
The From an ecological economics perspective, this model-"the defining depiction of the macro economy" 98 for over 70 years-functions in obscuring ways. These two images facilitate ideological obfuscations by naturalizing, normalizing, and depoliticizing economic processes. The socio-political structures based on the economic models illustrated here are potent systems of social control that determine who will live in poverty and who will live in luxury-as well as what will happen to the climate system. While no one image can capture all the relevant dynamics in a system as complex as the economy, the explanatory power these diagrams have is apparent. These images obscure powerful dynamics in economic systems. The visual metaphors and models used to communicate economic concepts have rhetorical and ideological power that needs to be interrogated. Images can facilitate conceptual and political obfuscations, so it is worth investigating what not only what is revealed in pictures that support ideological propositions in economics-but what is hidden.
The value of design and visual methods is a theme throughout Doughnut Economics, and designers have taken note. The book is described on the IDEO website as one of "the four books Tim Brown can't put down" with a quote by Brown describing it as "a book about economics that makes sense to designers." 99 Raworth makes bold claims for the use of design as a lever for change. Economics, according to Raworth, "is not a matter of discovering laws: it is essentially a question of design." 100 Social and environmental harms generated by economic processes are a result of how economic systems are designed-"inequality, it turns out, is not an economic necessity: it is a design failure." 101 While Raworth is using the concept of design here in a general sense, designers can be helpful allies for the project of enacting economic transitions with specific design practices, skills, capacities, thinking and approaches to knowledge and practice. Raworth is a convincing advocate for visual methods and the power of visual framing. Her book starts and ends with comments about drawing as a practice that helps people conceptualize complex systems and enables new ideas to take form. Her deft use of framing, metaphor, and imagery betray a design sensibility that almost certainly contributes to the book's popular appeal.
Design Contributions to Economic Transitions
Economic problems are complex and sometimes paradoxical but also open to interpretation. The idea that design can facilitate helpful interpretations of economic ideas, models, and systems as a prelude to the development of design interventions has been explored by design theorists. Clive Dilnot has written about design processes supporting economic conceptualizations and reconfigurations for sustainability and design-led innovation "that occurs not because of or through a technological development but wholly or almost wholly from the reconfiguration and reconceptualization of an existing model or norm … there is clearly a phenomenon here that has not been adequately caught out in economics and, indeed, is not even well thought or understood within design. Yet one might reasonably predict that the economics of reconfiguration will be crucial to this century-not least to the economics of sustainment; indeed, it is hard to imagine how a 'sustainable' economy, built out of that which is unsustainable, could be other than an economy whose productive principle is reconfiguration." 102
This reconfiguration can be understood as an emergent property arising from design approaches that bring ideas and practices from diverse actors together. The heated framing contests 103 that are challenging the core assumptions of conventional economics transform the possibilities for potential solutions and suggest new opportunities for design-led economic interventions. Two design strategies that can facilitate reconfiguration processes are mapping and frame creation. Economies are complex systems that can be modeled and mapped as a means to illustrate and understand their basic structure and dynamics while also bringing diverse types of information together to create space for the emergence of new ideas. Fifteen diagrams in this paper illustrate assorted aspects of economic thought to encourage particular ways of conceptualizing the economy. More complex visualizations can be produced with systems oriented design mapping strategies. Mapping is a means to both understand and re-vision existing conditions by visualizing relationships between spaces, actors, and ideas. Mapping allows designers and collaborators to explore and reveal relationships in intersecting economic, social, and ecological systems across various scales and domains.
Knowledge mapping, or knowledge visualization, facilitates collaborations and learning on complex, multi-dimensional and often controversial problems. It bridges disciplinary silos and sectors to address communication and learning challenges because it displays information of different types (temporal, geospatial, topical, statistical, network) on different scales (micro, meso, macro). 104 By bringing distinct types of information together on one map, mapping supports "relational reasoning that intelligently unfolds new realities out of existing constraints, quantitates, facts, and conditions." 105 These relational ways of knowing support an awareness of the connections between actors, things, spaces, and fields. 106 Birger Sevaldson has categorized types of relationships that can be captured in mapping processes including structural, hierarchical, semantic, thematic, spatial, temporal, and so on. 107 Knowledge maps support relational ways of understanding that enable more effective navigation of complexity and create a fertile space for emergent ideas to take form. Mapping in this tradition serves as a method to search for meaningful design 108 as it helps designers and collaborators identify tensions and clarify system-level threats and opportunities. 109 Designers use stylized representations of data, space, time, and ideas to make "visible what is otherwise hidden and inaccessible, maps provide a working table for identifying and reworking polyvalent conditions"-they function as "sites for the imagining and projecting of alternative worlds." 110 When combining factual conditions with speculative visions, mapping can make new ideas accessible and "real enough to be addressable, to be considered and critiqued and reflected on." 111 Knowledge maps are a means of engaging with the complexity presented by economic, social, and environmental problems.
Heterodox economic campaigners have identified framing as a lever for transition. 112 A consortium of UK based economic justice organizations advocate using the frame of the economy "as designed" 113 to support the understanding that there are alternative ways of organizing economic systems. Donald A. Schön's and Martin Rein's conceptualization of a diagnostic-prescriptive 114 frame-where the diagnosis of an issue (the frame) is central to the prescription (design) of a set of solutionsilluminates the potential at the intersection of economics and design. The ways we frame economic problems lay a foundation for the development of particular solutions. Framing navigates the underlying structure of beliefs and social norms to enable new ideas, practices, and design outcomes. Frame creation is an area in which design has traditionally excelled, and it is often a critical part of the creative process.
Framing enables new ways of thinking about the issues underlying a design problem. Designers use framing to enable sense-making on complex phenomenon and as a problem-solving practice in its own right. 115 In his work about frame creation in design, Kees Dorst recommends "starting from the only 'known' in the equation, the value that needs to be created, and then adopt or develop up a frame. This initial framing activity is actually a form of induction, reasoning back from consequences." 116 Framing and value creation are linked to visioning desired futures as a prelude to the design and development of preferred scenarios. Value is created by making a frame that encourages helpful ways of thinking about current conditions ultimately supporting behavior, attitudes, and values that will, in turn, enable social, technological and even political change.
Since the ways we frame current conditions affect how we respond to problems, the framing of the current epoch-the Anthropocene-also a site for debate. Critical theorists, science and technology studies scholars, and environmental historians have described the value of the Capitalocene as an alternative frame that directs attention towards the economic dynamics propelling unprecedented Earth system change. 117 The generative Ecocene concept 118 is a frame proposed by design theorists including the author of this paper. It stresses the importance of ecologically engaged design knowledge in the development of sustainable futures. The Ecocene concept proposes that ecologically engaged, redirected design 119 and transition design 120 responses to the analysis of heterodox economics proposed here holds potential that previous framings lack. With transition facilitating design practices informed by heterodox economics, design can work on a scale appropriate to humanity's current challenges. I must emphasize that none of the design strategies described in this section will work to enable sustainable transitions on a scale that could meet contemporary environmental challenges without the analysis provided by ecologically engaged heterodox economics.
Conclusion
Heterodox economics responds to global challenges with theory and practical proposals that can be activated with design methods. It reveals the limitations of neoclassical and neoliberal economics and develops a basis for redirected, distributive, regenerative economies. The version of Anthropocene economics described in this paper draws on ecological, feminist, and Marxist economics with their explorations of diverse economies in the commons, the household, and the state.
These alternative economies open space for incorporating and valuing currently undervalued work, including provisioning ecosystem services and the labor of marginalized majority populations. Economists, design theorists, anthropologists, and others investigating the intersection of economic value and social values have exposed the ways that economic processes and structures colonize social and environmental values, systemically de-prioritizing environmental imperatives. Economic processes are driven by what institutional structures are designed to value, and these system structures then strongly influence social values and even affect human subjectivity. I have argued that ecologically viable and socially just futures depend on redirecting the systems that determine what is designed. Design must help build economies that will work with, rather than against, ecological circumstances. Sustainable futures depends on a redirection of design practice, design economies, and broader economic systems. It should be evident that redesigning economic processes and structures is a social and political problem-not a technocratic one. Design-a social practice accustomed to inciting human desire and negotiating subjectivities-is poised to enable redirected, regenerative, and distributive economies on a variety of scales in an infinite number of ways. Considering evidence provided by climate and other environmental scientists on the trajectory of our current economic system, its transformation is a generational imperative that must not be shirked.
(Guildford, UK, July 3-4, 2018). A particular thanks to Simon Mair, Elke Pirgmaier, and the editors and reviewers at She Ji for all constructive comments. Due to the circumstances under which this paper was written, I am compelled to note that the political economy of knowledge production on issues of the politics of sustainable transitions and design is entirely inadequate considering what is at stake.
